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Abstract

HHT method is used to analyze the observation data of Yanshou borehole tilt, extract the signal of
earth tide and recognition and extraction of influencing factors such as atmospheric environment
changes, ice crack and reservoir capacity. The results show that the original data of Yanshou bo-
rehole tilt are consistent with the spectral signals obtained from the analysis of theoretical earth
tide data. Atmospheric pressure in the time-frequency domain shows that the dominant frequency
is below 300 - 500 pHz, that is to say, the cycle is about 35 min. The dominant frequency of reser-
voir capacity change mainly embodied in long period: 0.115 - 0.1365 pHz (85-101 days).
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1. 5|8

Hilbert Huang Transform (HHT)& —Fl ¥ {5 S A0 BE 1k, X TAbBREZ M. JE-PAE S A TEMm Y
FEO REMS AR RS 5 B 5 IR L AR L PR 1) = 4 B Nt A5t , S0 1B T AR SR S4B AR AE (Huang
etal., 1998). HHT Hix AR MZMME BIERME, &6 THARRAIEEHEIPRBFERES, %
J7 i BHEH DR T2 R DB F A BRA) B 22 4005 AR IR 2 SR i £ W RR 2 W s 1] 2] [3] [4] [515% -
W2 EAERT I HHT ZE0 78 ORI # 7 1H, tRR T KE S AR (R 5 5 TORME 23 A A1 AL 377 1H
PE iR BORM PR L W G BR DL R AR HCHE 5 R I S8 1 A U T A B R [6]-[13]0 IR AERL T HHT
PRI, NOCE B R ERIE R, Bt 7 E AR E RTIR T R ES R, TH AR
SEBRSHCRN S SH IR LU 14]: BRAEFE HHT J77E P b i 7 200 A B8 v iy 2 FH 15197 2 3
Sy O FL I () E SRR S s F T SR AE A M T VEE T AR K i R A ST A, HHT 70k
T ESAG IR, R E ARG (I [ FIATZE 5 #R2[16], SRT HHT J7 V2 7E HbRE Fir )Rl £
P AR AL TR H B, 1A 15 35k S

HHT J7¥ELERE G L AL v J8 ik 223, I HHT B 80055 47 07 v B A4 8 R AE & T
AR BI AT REAFAE UK Rk, FEARRWAM R AIAE ST ML, 217 EMD 70, SR80 i
HEATIRG 738, AR AT REAELE 0 TP D8 22 72 IS AR ) A 35 4 %

2. HHT E A [RIE

HHT 12856 1% 2573 fi# (Empirical Mode Decomposition, EMD) 1 Hilbert 143 875 #5704 . 76 N it
i, HRRIEGE T M — AN RE(IMF), 850 ANEARAS 034 T Hilbert 284 .

2.1. BRSNS R
HHT B AEFRE SRR © FAH EMD %k, B4 EE 5 A% T A A 5 (L
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Intrinsic Mode Function 8¢ IMF £7R), X% IMF &3 & —E & MaE; @ Xa—4 IMF 47 Hilbert
e, £3FIAHR Hilbert 1%, BULKEA IMF FORTERCG R T G JL& IMF 1 Hilbert 1%, 4535
U515 5 1Y Hilbert $[17].

2.2. Hilbert Tt

Hilbert A% #6255 A0 I FR A 50 A8 S TAERH i — AN EZE T H . @il Hilbert &, v LATEAE
BUE BRHRIITTR T, B— N ESWIER—NEES@EIE ), AU ARSE S 1B a4 . BERAE AL
FER S AT RE . K Hilbert R3S T IMF, 2 AT (E 5, R THE B E, hsk
Hilbert i 41 5% (7R FK Hilbert M 1%) 1 Hilbert 12 BR1E[ 18],

3. HHT 73R 7ERE 55 85 FL A0S 53R o RO R SR i 53 4

EFF B UREOLI A )72 CZB-1 B2 LR URM, A DAl 2 R — DN B BT S E .
AR R M R P A BRI, SR SO ARBEE A URY T A REE AL AR A% AR AT R AR s
M L AR, PSR AR 510 TR LR 71.6 m, FL42 152 mm, RIS
PR 61 m, —ERERE EBIT TR T EANTI. AEEE, BRI E T I R 2
e GRS

3.1. ETF HHT FEENEEHES

TR AE 75 H I S S8 — A B TRV SUE R, 25T HHT J5idon) AR (55 3T 5. T4
RO, JRAGEORE 5 R [ A HE 2 AT 1S B (S 5 — 50 3908 22.64 pHz #1 10.57 pHz, RIFEH 12.27
/NI H S BN 26.27 /At A HE B 1, 2, Kl 3).
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Figure 1. Theoretical earth tide and Hilbert spectrum of Yanshou borehole inclined minute value during 18-19 February 2008
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Figure 2. Analysis of EW integer value and theoretical earth tidal spectrum of Yanshou borehole tilt in May 2008
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Figure 3. Contrast diagram of original curve, theoretical curve and reconfiguration curve of Yanshou borehole tilt
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Figure 4. Yanshou borehole tilt and barometric pressure marginal spectrum during 7-8 November 2009
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Figure 5. EMD decomposition and refactoring data of borehole tilt during 13-14 April 2008
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Figure 6. The curve diagram of Reservoir Capacity and Yanshou borehole tilt during 2008-2009
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